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Description 

[ELECTRONIC APPARATUS WITH 
NON-VOLATILE MEMORY AND WRITING 

METHOD THEREOF] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication 92117926 filed on July 1, 2003, a full disclosure 
of which is incorporated herein by reference. 

BACKGROUND OF INVENTION 

[0002] Field of the Invention 

[0003] The present invention relates to an electronic apparatus 
with non-volatile memory and writing method thereof, 
and more particularly, to a method and apparatus for 
writing time-relevant data of the same time unit to differ- 
ent memory blocks of the nonvolatile memory of the elec- 
tronic apparatus. 

[0004] Description of Related Art 

[0005] An electronic apparatus of a projection display device, for 



example, requires writing operation to a block of a non- 
volatile memory every minute, yet counts for writing data 
to specific memory block of a nonvolatile memory are 
limited. It is thus desirable to develop a method and ap- 
paratus that provide nonvolatile memory with more writ- 
ing time without sacrificing writing frequency. 

[0006] Referring to FIG. 1, it illustrates a schematic flowchart dia- 
gram of a conventional implementation method for writ- 
ing time-relevant data to a nonvolatile memory of an 
electronic apparatus. A projection display device is exem- 
plary hereinafter, wherein the apparatus comprises a con- 
troller, a nonvolatile memory and power supply. 

[0007] The steps for writing a nonvolatile memory of the projec- 
tion display device comprise turning on the projection 
display device (S302), the controller clocking an offset 
time (S304), and the controller determining whether the 
offset time is longer than the heat radiation time (S306). If 
the offset time is shorter than the heat radiation time, the 
controller continues to clock the offset time (S3 12). Yet if 
the offset time is longer than the heat radiation time, the 
controller increments 1 to the offset time (S308), and 
writes the offset time incremented with 1 to a specific ad- 
dress of the nonvolatile memory (S3 10), then proceeds to 



clock the offset time (S3 12). 

[0008] | n a conventional projection display device, the blocks of 
the nonvolatile memory provides merely an hourly mem- 
ory block and a minutely memory block for time-relevant 
data. Therefore, when the heat radiation time of the pro- 
jection display device is set at 1 minute, that is, the con- 
troller writes the minute blocks of the nonvolatile memory 
one time every minute. 

[0009] if a writing time limitation of a specific minutely block ad- 
dress of the nonvolatile memory is 100 thousand times, 
the writing time limit of the nonvolatile memory is merely 
100000/175200 = 0.57 year. Whereas if a writing time 
limitation is one million times, the writing time limit of the 
nonvolatile memory is 1000000/175200=5.7 years. The 
above data indicates that the nonvolatile memory of the 
projection display device, or even the device itself needs 
to be replaced after being used for a period of time. 

[0010] According to the above descriptions, time-relevant data is 
written to specific addresses of blocks of the nonvolatile 
memory according to the conventional method for writing 
a nonvolatile memory of an electronic apparatus. If the 
electronic apparatus runs for 8 hours a day, the controller 
then writes the nonvolatile memory 480 times per day. 



After a year (365 days), the controller writes the non- 
volatile memory for 175200 times, which might damage 
the nonvolatile memory or even the projection display de- 
vice itself substantially. 
Summary of Invention 

[° 011 ] In the light of the above descriptions, the present inven- 
tion is directed to a method for writing data of the same 
time unit to different blocks of a nonvolatile memory , 
such that a writing time limit of the memory is length- 
ened. The method comprises providing at least two differ- 
ent addresses of minutely (secondly or hourly) memory 
blocks, and writing data to the blocks averagely. 

[0012] The present invention is also directed to an apparatus for 
writing time-relevant data to a nonvolatile memory of an 
electronic apparatus, wherein the nonvolatile memory 
comprises at least two different blocks with different ad- 
dresses corresponding to minutely memory block 
(secondly or hourly) memory block respectively. Then 
time-relevant data is written to the nonvolatile memory, 
and written data is averagely stored to the different mem- 
ory blocks. 

[0013] The electronic apparatus comprises a controller, a non- 
volatile memory, a power supply and a real time clock 



(RTC). The time-relevant data is written to the memory 
block of a first address at the first writing operation. The 
time-relevant data then is written to the memory block of 
a second address at the second writing operation. 
[0014] The present invention is also directed to a method of writ- 
ing a time-relevant data to a nonvolatile memory of an 
electronic apparatus. The method comprises the following 
steps. Providing at least two different addresses of mem- 
ory blocks for storing time-relevant data referring to a 
time unit. Storing a first time-relevant data to the first 
memory block referring to a time unit. And storing a sec- 
ond time-relevant data to the second memory block re- 
ferring to the same time unit. 
Brief Description of Drawings 

[0015] FIG.l is a schematic flowchart diagram illustrating a con- 
ventional implementation method for writing time-rel- 
evant data to a nonvolatile memory of an electronic de- 
vice. 

[0016] FIG. 2A is a schematic diagram illustrating times of the 
memory blocks written when the apparatus initiated ac- 
cording to one embodiment of the present invention. 

[0017] FIG. 2B is a schematic diagram illustrating times of the 
memory blocks written when the apparatus operated for 



one minute according to one embodiment of the present 
invention. 

[0018] FIG. 2C is a schematic diagram illustrating times of the 

memory blocks written when the apparatus is operated for 
fifty-nine minutes according to one embodiment of the 
present invention. 

[0019] FIG. 2D is a schematic diagram illustrating times of the 

memory blocks written when the apparatus is operated for 
an hour according to one embodiment of the present in- 
vention. 

[0020] FIG. 2E is a schematic diagram illustrating times of the 

memory blocks written when the apparatus is operated for 
one hour and one minute according to one embodiment 
of the present invention. 

[0021] FIG. 2F is a schematic diagram illustrating times of the 

memory blocks written when the apparatus is operated for 
three hours and two minutes according to one embodi- 
ment of the present invention. 

[0022] FIG. 3 is a schematic diagram illustrating parts of the 

electronic apparatus according to one embodiment of the 

present invention. 
Detailed Description 

[0023] The present invention is directed to a plurality of memory 



blocks operated with specific time unit in a nonvolatile 
memory. Referring to FIG.2A~2F, 59 different memory 
blocks corresponding to different addresses are provided 
for storing minutely data, and one hourly memory block 
with a specific address is provided for storing hourly data. 
[0024] According to an embodiment of the present invention, the 
electronic apparatus is a projection display, for example. 
Referring to FIG. 3, the projection display comprises a con- 
troller 10, a nonvolatile memory 20 and a real time clock 
(RTC) 30. Wherein the controller 10, a nonvolatile memory 
20 and a real time clock (RTC) 30 are coupled through a 
bus 40. The nonvolatile memory 20 comprises 61 memory 
blocks, wherein block 1 to block 59 are written for data 
referring to the minute time unit and block 60 is written 
data referring to the hour time unit. The writing operation 
of the nonvolatile memory is performed by the controller, 
and the data written to the nonvolatile memory comprises 
a start-up time, an operation time of the heat radiation 
fan, and continuous timing period recorded by the timer, 
etc. 

[0025] An apparatus for writing data averagely to the nonvolatile 
memory is provided, for lengthening writing time of the 
memory. 



[0026] For description conveniences, a heat radiation time of the 
fans of the projection display device is written to the 
memory as an example. A time interval between writing 
operations is one minute, and each memory block with a 
specific address is written merely once for each hour. 

[0027] Referring to FIG. 2A~2F, it illustrates diagrams of data 
written to respective memory blocks of the nonvolatile 
memory according to one embodiment of the present in- 
vention. In FIG. 2A, the time for writing the nonvolatile 
memory is 0 when the apparatus is initiatedtemptemp. A 
minute later, the time for writing to the minutely block 1 
of the nonvolatile memory is 1, whereas other minutely 
blocks are not written, as shown in FIG. 2B. 59 minutes 
later, the time for writing to the minutely blocks 1 to 59 is 
respectively 1, as shown in FIG. 2C. 

[0028] According to one embodiment of the present invention, 
the time for writing the hourly memory block of the non- 
volatile memory is 0 within one hour. And when reaching 
an hour, the time for writing the hourly memory block is 
1, as shown in FIG. 2D. When it passes one hour and one 
minute, the time for writing minutely block 1 of the non- 
volatile memory is 2, as shown in FIG. 2E. Therefore, the 
times for writing respective blocks of the nonvolatile 



memory after 3 hours and 2 minutes are shown in FIG. 2F. 

[0029] According to one embodiment of the present invention, 
each specific memory block of different addresses of the 
nonvolatile memory is respectively written once within one 
hour. Therefore, if the machine runs 8 hours a day, the 
controller writes the hourly memory block 8 times per 
day, i.e. the specific address of the nonvolatile memory is 
written 2920 counts per year (365 days). Providing the 
writing time limit of the nonvolatile memory is 100 thou- 
sand times, this nonvolatile memory can last for 100000/ 
2920 = 34.24 years. Whereas providing the writing time 
limit of the nonvolatile memory is one million times of 
writing operations, this nonvolatile memory can last for 
1000000/ 2920 = 340.24 years. 

[0030] | n the light of the above descriptions, the apparatus and 
method thereof for writing the nonvolatile memory of the 
projection display device comprises writing data to a plu- 
rality of addresses of the nonvolatile memory since cur- 
rent nonvolatile memory has large capacity. Therefore, the 
writing time limit of the nonvolatile memory is length- 
ened, where the nonvolatile memory comprises the 
erasable PROM (EPROM), the electrically erasable PROM 
(EEPROM), or a flash memory, etc. 



[0031] Although the invention has been described with reference 
to a particular embodiment thereof, it will be apparent to 
those skilled in the art that modifications to the described 
embodiment may be made without departing from the 
spirit of the invention. Accordingly, the scope of the in- 
vention will be defined by the attached claims and not by 
the above detailed description. 



